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BASIC-ABSTRACT : 

Refining aluminium and its alloys includes 
treatment of a continuous stream of a melt by 
means of fluxes containing alkaline metal 
chlorides and fluorides and simultaneously 
stirring and separating the metal from the 
reaction products. Fluorine salts of titanium and 
boron are introduced into the flux in a ratio of 7- 
9:3-1 to the alkaline metal chlorides and 
fluorides. The melt is stirred at a speed which is 
20-30 times higher than the speed of the melt 
stream. The flux is introduced into a vortex 
funnel produced by the stirrer at a depth which is 
equal to 0.3-0.4 that of the depth of immersion of 
the stirrer. 

USE - The process is for the removal of alkaline 
metals, hydrogen and non-metal inclusions from 
aluminium and its alloys. 

ADVANTAGE - Productivity is increased, metal loss 
and flux consumption are reduced and the alloy 
quality is improved. 
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(54) CnOCOB PACPUHMPOBAHM^ ATIKDMHHM51 V\ CnJlABOB HA ETO OCHOBE 



(57) PeapepaT 

M3o6peTeHne othocmtca k pacjDMHMpoBaHMio 
ariKDMUHneBbix pacnnaBOB or npi/iMecew, 
Hanpniwep, menoHHbix MeTannoB, BOAopofla m 

HeMeTaJiriUMeCKMX BKJIfOHSHMM. TeXHMHeCKMM 

pe3ynbTaTOM flBnaeTcsi noBbnueHne 
npon3BOAMTeribHOCTM npoi^ecca, CHUxeHne 
noTepb MeTanna m pacxoAa cjDJiHDca 3a cneT ero 
BBeAeHMfl Ha CTaAMM pa3JiMBKM m noBbiiueHMe 
KaMecTBa roTOBoro cnnaBa 3a cneT roctwaohiar 
AonoriHMTeribHoro scftcfceKTa 
MOflwcjswL^poBaHi/ifl. 3to peiueHO TeM, hto npn 
o6pa6oTKe HenpepbiBHoro noTOKa pacnnaBa 

CfrnhOCaMM, COflepxaLUMMM XflOpHAbl M CjDTOpHAbl 

1_14e.noMHb.1x MeTannoB, npn OAHOBpeMeHHOM era 
nepeMeiuMBaHMM MeiuajiKOM m OTAeneHnn 
MeTannoB ot npc-AyKTOB peaKi4ni?i b cocTaB 

CjDJIfOCOB BBOA^T CjDTOpCOnW TMTaHa M 6opa B 
COOTHOLUeHMM K XHOpHflaM M CjDTOpMflaM 

Li4ejioHHbix MeTannoB (7 - 9): (3 - 1), npn stom 
pacnnaB nepeMeujMBaioT co CKopocTbfo b 20-30 
pas eofibLue CKopocTM noTOKa pacnnaBa, a 

CjDJIHDC BBOA^T B BMXpeByKD BOpOHKy, 

o6pa3QBaHHyfo MewanKofi, npw ee rny6MHe, 



paBHOM 0,3-0,4 rny6MHbi norpyweHHfi MeiuariKM b 
pacnnaB. CTeneHb pacjDHHnpoBaHMPi pacnnaBa 
noBbiiuaeTCiq b cpeflHeivi: no OKCMAHbiM 
BKnfOHeHMflM - Ha 50%, no BOAopofly - noHTM Ha 
60%, no HaTpnjo - npaKTunecKM Ha ypoBHe 
6nM>KaMLuero aHanora. Bonee HeM Ha nop^AQK 
yMeHbLuaeTCfl pa3Mep MaKpo3epHa, mto 
no3BonaeT npomo3npoBaTb noBbiujeHne 
cjDH3MKO-MexaHMMecKMX cbomctb cnnaBa. PacxoA 
cjDnKDca CHM>KaeTC?i. npn 3tom yBenuMMBaeTca 
npon3BOAMTenbHOCTb npouecca b LjenoM, 
nocKonbKy He TpeSyeTca AononHMTenbHbix 
3aTpaT BpeivieHM Ha pacjDkiHMpyjoLAyfo o6pa6oTKy. 
1 mji., 1 Ta&n. 
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(57) Abstract: 

FIELD: refining of aluminum melts from 
impurities, for instance, from alkali 
metals, hydrogen and nonmetallic inclusions. 
SUBSTANCE: the offered method includes 
treatment of continuous flow of melt with 
fluxes containing chlorides and fluorides of 
alkali metals with its simultaneous mixing 
by mixer and separation of metal from 
reaction products, introduction into fluxes 
of titanium and boron fluorides with 
relation to chlorides and fluorides of 
alkali metals in ratio of (7-9):(3-1). In so 
doing, melt is mixed at the rate exceeding 
that of melt flow by a factor of 20-30 and 
flux is introduced into vertex funnel formed 
by mixer when its depth equals 0.3-0.4 of 
depth of mixer submersion into melt. 
Refining degree rises: with respect to oxide 
inclusions, by 50%; hydrogen, about 60%; 
sodium, practically, at the level of nearest 
analog. Size, of micrograin reduces by more 
than one order of magnitude that makes it 



possible to prognosticate improvement of 
physical and mechanical properties of alloy. 
Consumption of flux reduces, and 
productivity of process, as a whole, 
increases as there is no additional 
expenditure of time for refining treatment. 
EFFECT: higher productivity of the process, 
reduced losses of metal and consumption of 
flux due to its introduction at the stage of 
teeming, and higher quality of ready alloy 
due to achievement of additional effect of 
modification. 1 dwg 
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H3o6peTeHwe othochtce k l^bsthom 
MeTannypruM, KOHKpeTHO k pacjDMHupoBaHnio 
arifOMUHMeBbix pacnnaBOB ot npi/iMecefi, 
HanpuMep, menoHHbix MeTannoB, BOflopofla, 
HeMeTanriMHecKnx BKntoneHUM. 

M3BecTeH cnoco6 paqbi/iHupoBaHt/m 

aJIKDMUHMfl, 3aKJ1HDHaHDLHMMCfl BO BfX]fBBH\A\A B 

pacnnaB MHepTHbiM ra30M a>nfocoB pa3nkiHHoro 
cocTaBa (xnopuflOB HaTpa m KanHfl, 
HeTbipexxnopucToro yrnepoAa, reKcaxnopaTaHa) 
(cm. KypAfOMOB A.B., Mhkmh C.B., HymoB B.C., 
LUaflpnH r.r. MeTannnHecKne npuMecu b 
anfOMUHMeBbix cnnaBax. - M.: MeTannyprMfl, 
1988, c. 132 - 136). noKa3aHO, hto BBefleHne 
b pacnnaB 2 Kr Ha 1 t anioMMHi/ifi nopoujKa 
reKcaxnopsTaHa b civiecu c a30TOM no3BonaeT 
CHM3HTb coAep>KaHMe HaTpufl flo 0,0004%. 
y CTa h o b Ji eH o TaioKe, hto Hawoonee BbicoKne 
MexaHMMecKne CBOMCTBa MMeioT 

nonyc|Da6pMKaTbi, nonyneHHbie H3 MeTanna, 
pacjDMHupoBaHHoro CMecbK) aproHa c 
MeTbipexxnopucTbiM yrnepoAOM. Oniocbi 
acjoqbeKTi/iBHee npuMeH^Tb b coMSTam/in c 

npOflyBKOM aKTMBHblMH ra3aMH, KOTOpbIM 

npnHaAne>KMT ocHOBHan ponb b ommctkg 
pacnnaBa ot npuMecefi: cfxnfocbi >Ke 
npenMymecTBeHHO yjiaBnuBatoT npoflyKTbi 
B3anMOAeMCTBMfi ra3a c pacnnaBOM n 
HeMeTariJiMHecKne BKnroneHHa. 

OcHOBHbie HeAOCTaTKi/i 3Toro cnoco6a 
coctoat b tom, hto 3Aecb npoi^ecc 
pacfcHHH pyrogen o6pa6oTKM pacnnaBa 
ocyLnecTBnfleTCfl b nemi nn6o b KOBLue m 
TpeGyeT 3aMeTHbix 3aTpaT BpeMeHW, npn stom 
AOCTi/imyTbie pe3ynbTaTbi pacjDMHupoBaHUfi 
MoryT ou^yTUMO 6biTb CHM>KeHbi (oco6eHHO no 
BOAopofly h HeMeTannnnecKUM BKnioHeHMflM) 
n3-3a Toro, hto b npoijecce pa3nnBKH roTOBoro 
crmaBa MeTann cnoco6eH KaK OKMcnflTbcn, TaK n 
3arpfl3HflTbca boaopoaom m HeMeTannnHBCKHMM 
BKnioHeHM^MM. KpoMe Toro, yKa3aHHbie cocTaBbi 
ncnonb3yeMbix qonfocoB He cnocoGHbi 

OKa3blBaTb MOAMCpMI^MpyiOLL^erO BOSAeMCTBMfl Ha 

anfOMUHMM h ero cnnaBbi. 

Han6onee 6jim3kmm no TexHunecKOM 
cyu^HOCTM 3a3Bn«eMOMy cnocooy ABnfleTCfl 
cnoco6 pacjDMHupoBaHMfl anfOMMHi/i^ m ero 
cnnaBOB, coctofilamm b tom, hto Ha noBepxHocrb 
pacnnaBa b eMKOCTM 3arpy>KaK)T cjDnioc, 
coAep>KaiJ4MM cjDTopnAbi i/i/i/ini/i xnopMAbi 
anfOMMHMJi m u^enoHHbix MeTannoB, 
ocymecTBniiKDT MexaHi/inecKoe nepeMemnBaHne 
pacnnaBa b TeneHne onpeAeneHHoro BpeMeHM, 

Heo6XOAMMOrO ATI* CHM>KeHMfl KOHU,eHTpai4MM 

npuMeceM ao 3aMeTHoro ypoBHfl, cteM LunaKa, 
npn 3tom nepeMeujMBaHMe BeAyT c Hi/icnoM 
ooopoTOB, paBHbiM 1 ,0 - 1 ,2 ot onpeAenahOLnero 
Hucna o6opoTOB MemanKM, a neHTp pa6oneti 
nacTM MeujanKM HaxoAHTca ot HMXHeii rpaHni^bi 
pacnnaBa Ha paccTO^HMM, paBHOM 0,1 - 0,2 
BbicoTbi pacnnaBa (aBT.CB. CCCP N 1688595, 
kji. C 22 B 21/06, 9/10, 1995). 

TnaBHbie HeAooraTKi/i SToro cnoco6a 
3aKnHDHaKDTC^ b tom, hto paqbkiHMpoBaHwe, KaK M 
b npeAbiAyL^eM cnocooe, npon3BOAmcfl b 

CTai^MOHapHOM eMKOCTM (KOBLUe), HTO npHBOflMT K 

3aTpaTaM BpeMeHU m HacbimeHUfo pacnnaBa 

BOAOPOAOM M OKCMAHbIMM BKnfOHeHMflMH Ha 

nocneAyKJLHnx TexHonornnecKnx gtbrwrx 
npoi^ecca npuroTOBneHMfi roTOBoro MeTanna. 
KpoMe Toro, ncnonb3yeMbie cocTaBbi cjDniocoB 
He coAep>KaT KOMnoHeHTOB, KOTopbie b 
AanbHefiLueM CMornn 6bi OKa3aTb BnnflHue Ha 
MOAMcjDMUnpoBaHne CTpyKTypbi roTOBoro 
MaTepnana. 
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TexHWHecKaa 3aAana M3o6peTeHMfl - 
noBbiLueHMe npon3BOAHTenbHOCTH npoi^ecca, 
CHUxeHne noTepb MeTanna n pacxoAa cfDnfoca, 
noBbiLueHMe KanecTBa roTOBoro cnnaBa 3a cneT 
Aoc™>KeHMfl AononHHTenbHoro scjDcjDeKTa - 

MOAHC(DHI^HpOBaHH^. 

TexHMHecKaa 3aAana peiuaeTCfi TeM, hto b 
H3BecTHOM cnoco6e paa>MHMpoBaHH^ m ero 
cnnaBOB, BKnfOHaioLL^eM o6pa6oTKy 

HenpepbiBHoro noTOKa pacnnaBa cfnHDcaMM, 
coAep>Kau4MMH xnopMAbi n qbTopnAbi menoHHbix 
MeTannoB, npn OAHOBpeMeHHOM ero 
nepeMeiuMBaHUM MeujanKoPi n OTAeneHMM 
MeTanna ot npoAyKTOB peaKi4MM b cocTaB 
cjDnHDCOB bboaat q^Topconn TMTaHa \a 6opa B 
cooTHOLueHMM (7 - 9) : (3 - 1), npn stom 
pacnnaB nepeMeniMBaraT co CKopocTbio b 20 - 30 
pa3 oonbLue ckopocth noTOKa MeTanna, a a^nioc 
bboa^t b BMxpeByK) BopoHKy, o6pa30BaHHyio 
MeujanKoC?i, npn ee rny6nHe paBHOM 0,3 - 0,4 
rny6MHbi norpy>KeHMjq MemanKM b pacnnaB. 

Cyu^HOCTb M3o6peTeHMfl 3aKnHDHaeTcn b tom, 
hto npn BBeAeHi/in b anHDMUHMM b KanecTBe 
cjDnHDca 0>Top6opaTa m cjDTopTMTaHaTa Kanna 
npoTeKaeT peaKi_\Mfl, KOTopaa 3K30TepMMHHa m 
CMeLU,aeTCfl BnpaBo bo BceM MHTepBane 
TeMnepaTyp, b pe3ynbTaTe o6pa3yK)Tcsq 
MOAnqoni^npyfOLL^Me TMTaH- m GopcoAepxaLHne 
MHTepMeTannnAbi (TiB2 n AbTi) n 
ra30o6pa3HbiM c|dtopma antoMMHMfi, aKTMBHO 
yAanyiHDLLi.MM np^Mecu menoHHbix MeTannoB no 

npflMOM XMMMHeCKOM peaKL^HM C HUMM 

(HanpuMep, AIF3 + Na — > 3NaF + Al), a TaioKe 

B3BeLJJeHHbie BKJlfOHeHMfl m boaopoa 
COOTB9TCTBGHHO 33 CHeT QbnOTaMMH M flMQbc|Dy3MM 

(BoHAapeB B.M., HananKOB B.M., TapapbiLUKMH 
B.M. MoA^H^ ML l l/, P OBaHMe anKDMMHueBbix 
AeqbopMnpyeMbix cnnaBOB. - M.: MeTannyprna, 
1979). 

flnjq onucaHHoro npoi4ecca MHTeHCHBHoe 
nepeMeiuMBaHne aBnfleTca qbaKTopoM 
Heo6xoAMMbiM, nocKonbKy ati^ sqbcfieKTMBHoro 
npoTeKaHns yKa3aHHbix peaKL^fi Tpe6yeTCjq 
nocTOHHHbiM Maccoo6MeH Me>KAy c£a3aMM. 
MHTeHCMBHOCTb nepeMeujMBaHM^ pacnnaBa b 
peaKL^oHHoft 30He, ycun^BaeMa?! TeM, hto 
npoi4ecc o6pa6oTK^i ocyu^ecTBnFieTCfl b noTOKe 
MeTanna Ha CTaAMM pa3nnBKH, o6ecnennBaeTC^ 
ycTaHOBneHHOM CKopocTbK) nepeMeujMBaHMfl 
MeTanna b 3aBMCMMOCTM ot ckopoctm noTOKa m 
noAanefi qbnroca b onpeAeneHHbiM ynacTOK 
pacnnaBa. 

Bbi6paHHbie napaMeTpbi nuMMTupyiOTCFi 
cneAywDii^MMM cj^aKTopaMM. ripoBeAeHHbiMM 
SKcnepuMeHTaMM ycTaHOBneHO, hto b cnynae, 
KorAa cooTHOLueHne cjDTopconeM TMTaHa n 6opa 
m xnopMAOB m c£Topi/iAOB menoHHbix MeTannoB 
Bbi6npanocb Huxe 7 3, o6ecneHMBanacb 
npneMneMas oreneHb pacjDMHupoBaHMfl 
pacnnaBa ot npuMecew, ho He AOCTuranca 
HeoGxoAMMbiM MOAMq3HL\npyiOL4MM aqoqbeKT; b 
cnynae, KorAa sto cooTHOiueHne npeBbiujano 9 : 
1 , He 6bino nonyneHO pe3ynbTaTOB c 

nOBblLUeHHblM 

pac|3MHMpyK3Li4eMOAMc|3Mi4MpyhOLi4MM aqbqbeKTOM 
no cpaBHeHHfo c TeM, hto MMen MecTO npn 
cooTHOLueHMM KOMnoHeHTOB c^nhDca (7 - 9) : (3 - 
1). 

flnfi KpaTKOCTM M3no>KeHMfi BBeAeM 
cneflytou4ne o6o3HaHeHM5q: 

V 2 = (20 - 30)V-i m h = (0,3 - 0,4)H, 
rAe 

Vi - CKopocTb noTOKa MeTanna b 
paannBOHHOM >Keno6e, m/c; 

V 2 - CKopocTb nepeMeujMBaHi/ifl noTOKOB 
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MeTanna b paGonen 30He MeujariKH, m/c; 

h - yrnyoneHMe u,eHTpanbHow BuxpeBOM 
BopoHKM, m; 

H - rnySMHa norpyxeHna MewanKM b MeTann, 

M. 

YcTaHOBJieHO, hto npn Bbi6ope 
V 2 <20V 1 nacTb cprifoca He ycneBaeT 
ncnorib30BaTbCfl no Ha3HaH8HMK) (t. e. 
OTpearnpoBaTb c anroMMHueivi), bcjigactbh© nero 
He o6ecneHMBaeTcn .qocTuxeHne Heo6xoflHMOM 
deneHM yAaneHi/ifl npwMecefi m o>KMAaeMoro 
MOflMcjDMi^MpyjoLL^ero scfx^eKTa. Kor^a >Ke 
V 2 >30Vi, He nponcxoflMT ynyHi_ueHi/ifl 
KaMecTBeHHbix noKa3aTenew, KOTopbie 
flocTurafOTCfl npM ycnoBHH V 2 = (20 - 30)V<|. 

npn Bbi6ope h<0,3H MMefOT MecTO 
Henpon3BOAHTenbHbie noTepw qbnfoca M3-3a 

HaCTMHHOM B03rOHKH, Bbl3blBaeMOW CHM>KeHMeM 

ckopocth ero 3aMeujMBaHMfl b pacnnaB, hto b 
flanbHewLueM CHi/iwaeT n MOAHcf)ML|MpytoLL^nPi 
sqbqbeKT M3-3a noTepb noTeHL^anbHbix i^eHTpoB 
KpncTannn3ai4nn b hmx TMTaH- m 
6opcoflep>KaLHMX MHTepMeTannnflOB; Kor^a 
>Ke h>0,4H, to MO>KeT npon30MTM o6Ha>KeHne 
pa6oneM nacTH MeiuariKM, BcneflCTBue nero 
yBennHMBafOTca noTepn MeTanna Ha OKMcneHne, 
a TaioKe flononHHTenbHoe 3arpa3HeHne 
pacnnaBa BOflopoAOM n OKCMAHbiMM 

BKniOHeHMflMW. 

npn Bbi6ope 3HaneHHfl ckopoctm TeneHfm 
MeTanna b pa3n m boh h o m >xeno6e (V-i) npn 
nMTbe cnnTKOB M3 anK3MMHMfl 1/1 ero cnnaBOB 
ncnonb30BaHbi M3BecTHbie peKOMeHAai_\nn 
(nnaBKa n nuTbe anioMHHMeBbix cnnaBOB. 
/CnpaBOHHoe pyKOBOACTBO noA peAaKL^ei/i B.M. 
floGaTKMHa. - M.: MeTannyprwa, 1970, c. 176 - 
224). CKopocTb nepeMeiuMBaHMSR MeTanna 
V 2 (CKopocTb ABMxeHMfl noTOKOB b pa6oneM 
30He MenianKM) onpeAenann no n3BecTHoC?i 
MeTOAMKe (LUycTepoB B.C. MccneAOBaHwe m 
pa3pa6oTKa cnoco6a MHTeHCMcjDMKai_|MM 
npoi^eccoB npuroTOBneHU^ cnnaBOB Ha ocHOBe 
anfOMUHM^-cbipi^a, AHCcepTai^i/ifl Ha comck. yn. 
CTeneHM k.t.h., Jl, 1981, c. 46 - 57). 

Cnocoo" ncnbiTaH b npoMbiLuneHHbix 
ycnoBi/mx m ocyLnecTBnfleTca cneAy^mMM 
o6pa30M. 

Ha nepTe>Ke noKa3aH pa3pe3 nenn b 30He 
neTKM c ycTaHOBKOM Ana paclDMHMpoBaHMfi. 

I/I3 ra30BOM OTpa>KaTenbHOM nenn 1 

BMeCTMMOCTbfO 25000 Kr >KMAKHM anKDMUHMM 

MapKM A6 BbinycKaeTC^ b pa3n m boh h bi m >Keno6 2 
(rAe V 1 = 0,0015 m/c), Ha kotopom 
CMOHTupoBaHa ycTaHOBKa Ana paqbuHMpoBaHUfl, 
npeACTaBnatoLi^aa cfryTepoBaHHyfo eMKOCTb 3 c 
BHyTpeHHMMi/i pa3MepaMH 50 (Ann Ha) • 20 
(njupnHa) • 30 (rny6^Ha) cm BMecTi/iMOCTbK) 70 
Kr, pa3AeneHHyKD neperopoAKoCi 5 Ha abs 
KaMepbi; nonaAaa b nepByfo W3 hmx (ee 
BMecTMMOCTb cocTaBnaeT 2/3 o6"beMa eMKOCTM 
3, T.e. 46 Kr), pacnnaB noABepraeTcn 
qbnfocoBOM pacjDMHupyfomePi o6pao~OTKe, 
3aKnK)HaK)LAeMca b tom, hto b pacnnaB 
norpy>KaeTCfl MemanKa 4, npuBOAHMaa b 
ABM>KeHne npuBOAOM 6 ao nonyneHi/ifl CKopocTW 
nepeMeLUMBaHna V 2 = 0,030 m/c (V 2 = 20V-0, a 
b yrnySneHne o6"pa3yHDi_i4eMC?i ueHTpanbHoCi 
BuxpeBOM bopohkh, paBHoe 0,3 rnyGMHbi 
norpy>KeHMfl MemanKM (npn H = 12 cm oSbMHO 
3Ta BennHMHa cocTaBnaeT npn6nn3HTenbHO 0,2 - 
0,4 rny6wHbi pacnnaBa h = 0,3 » 12 = 3,6 cm), 
C nOMOLL^bK) LUHeKOBoro MexaHM3Ma 7 bboahtca 
o>nhoc, cocTOflLAMfi M3 CMecu (KBF 4 + K 2 TiF 6 ) m 
(NaCI + NaF) b cooTHOLueHMM 7 3; 
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o6pa6oTaHHbiPi MeTann nepeTeKaeT bo BTopyK) 
KaMepy (BMecTHMOCTbio 24 Kr), nocne 
3anonHeHH?i kotopom c noMOLAbio "KopoMbicna" 8 
n CTonopa 9 oh noAaeTca b nMTeMHbiPi >Keno6 10 
m Aanee b KpncTannn3aTop 1 1 . 

HcxoAHoe coAep>KaHne npuMecew b 
anHDMMHueBOM pacnnaBe v\ xapaKTepucTMKa 
MaKpocTpyKTypbi (pa3Mep 3epHa) b npo6ax, 
OTo6paHHbix ao KaMepbi pacjDMHupoBaHnyi: 

HeMeTannnnecKHX BKnHDHeHMM (Al 2 0 3 ) no 
XMMMHecKOMy aHann3y - 0,020% 

BoAopoAa - 0,22 cm 3 / 100 r 

HaTpusi - 0,0025% 

Pa3Mep 3epHa b OTnuBKe, onpeAenaeMbiw 
MeTOAOM ceKyLAMX - 3,5 mm 

(BoHAapeB B.M. m AP- MoAnqbMi^npoBaHMe 
antoMMHueBbix AecjD°P Ml/l Py eMblx cnnaBOB, c. 
181). 

CoAep>KaHne npuMecew m pa3Mep 3epHa b 
npoSax, OTo6paHHbix nocne pacjDMHMpyhDLneM 
o6pa6oTKn: 

HeMeTannnnecKnx BKnfOHeHWM - 0,004% 

BoAopoAa - 0,06 cm 3 /100 r 

HaTpufi - 0,0001% 

Pa3Mep 3epHa - 0,3 mm 

M3 npuBeAeHHbix AaHHbix bmaho, hto 
AOCTuraeTca BecbMa BbicoKaa CTeneHb 
pactDWHMpoBaHi/ifl pacnnaBa ot npuMecew 
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McxoAHoe n KOHeHHoe coAep>KaHne npuMecew b 
pacnnaBe cooTBeTCTBeHHo): no 

HeMeTannmecKMM BKmoneHM^M - OKono 73%, no 
HaTpuHD 92%. ripn 3tom pa3Mep MaKposepHa 
yMeHbUJunca 6onee neM b 10 pa3, a ero 
BennHMHa no3BonseT OTHecu sto 3epHO k 
MenKUM paBHOocHbiM KpucTannaM (TaM xe, c. 
181). 

3a^Bn5ieMbiM cnoco6 nccneAOBanca TaioKe c 
3anpeAenbHbiMM m npeAenbHbiMM 3HaneHH5iMM 
Bbi6paHHbix napaMeTpoB. MccneAOBanca w 
n3BecTHbiM cnoco6 (npoTOTun). 

Pe3ynbTaTbi nccneAOBaHUki npuBeAeHbi b 
TaenMi^e. 

M3 AaHHbix Tab\nw4bi cneAyeT, hto HaM^onee 
BbicoKne noKa3aTenn npoi^ecca pac|3MHMpoBaHMsq 
Aoct m ra HDTCfi npn ncnonb30BaHnn 3aflBnfleMoro 
cnoco6a m co6nfOAeHHM Bbi6paHHbix 
napaMeTpoB npoi4ecca. TaK, CTeneHb 
pac)DMHMpoBaHM3 pacnnaBa b cpaBHeHMM co 
cnoco6oM-npoTOTnnoM noBbicunacb b cpeAHeM: 
no OKCMAHbiM BKnioneHUflM - Ha 50%; no 
BOAopoAy - noHTM Ha 60%; no HaTpwo - 
npaKTunecKH Ha ypoBHe npoTOTuna. ripM stom 
Gonee neM Ha nopHAOK yMeHbuinncfl pa3Mep 
MaKpo3epHa, hto no3BonaeT nporH03npoBaTb 
noBbiLueHne cf)H3MKO-MexaHMHecKnx cbomctb 
cnnaBa. PacxoA ctDnjoca CHM3nncq Ha 25%. 
KpoMe Toro, npn ncnonb30BaHnn 3aaBnaeMoro 
cnoco6a noBbiiuaeTCfl npon3BOA^TenbHOCTb 
npoi^ecca b i^enoM, nocKonbKy 3Aecb He 
Tpe6yeTcs AononHMTenbHbix 3aTpaT BpeMeHU Ha 
paqbMHupyHDLnyfo o6pa6oTKy (oHa 

ocyLAecTBnfleTca bo BpeMfl pa3nnBKM MeTanna), 
a b cnoco6e-npoTOTnne - sto OTAenbHaa 
(BHeneHHaa) onepai^MJi. CneACTBueM 3Toro 
^BnaeTca TaioKe CHMxeHMe 6e3B03BpaTHbix 
noTepb KOMnoHeHTOB pacnnaBa. 

<t>opMyna M3o6peTeHMfi: 

CnocoG pac|DMHMpoBaHM?i anioMMHua n 
cnnaBOB Ha ero ocHOBe, BKntonajoLUMM 
o6pa6oTKy HenpepbiBHoro noTOKa pacnnaBa 
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CjDJlfOCaMM, CO,qep>KaLHMMM XJIOpHflbl M CjDTOpMAbI 

mejioHHbix MeTanrioB, npn OAHOBpeMeHHOM ero 
nepeMeujMBaHMM MeujariKOM m OTAenem/ie 
MeTanna ot npoflyicTOB peaKLjufi, oTnHHatomwwcfl 

TeM, HTO B COCTaB CjDJlfOCa BBOflflT CjDTOpCOnM 

TUTaHa m 6opa b cooTHOiueHMH k xnopuflaM v\ 
cpTop^AaM LL^enoHHbix MeTannoB 7-9:3-1, 
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npi/i otom pacnnaB nepeMeujMBafOT co 
CKopocTbio b 20 - 30 pa3 6ojibLue ckopoctm 
noTOKa MeTanna, a c£infoc bboaht b BuxpeByfo 
BopoHKy, o6pa30BaHHyfo MeujanKow, npn ee 
rnyGMHe, paBHOfi 0,3 - 0,4 my6MHbi norpy>KeHi/m 
MeiuanKH b pacnnaB. 
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